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Abstract

Objective

To analyze the mortality trend in Spain before, during and after the economic crisis and aus-

terity policies in the working-age population.

Methods

From 2005 to 2016 we calculated the annual all-cause mortality rate and the annual mortal-

ity rate from the main causes of death in the population aged 15 to 64. We also estimated

the linear trends in mortality rates during four time intervals—2005–2007 (before crisis),

2008–2010 (first part of the crisis), 2011–2013 (second part of the crisis and implementation

of austerity policies) and 2014–2016 (after the crisis)- by the annual percentage change

(APC).

Results

The all-cause mortality rate in men and women showed the greatest decline in 2008–2010

and the smallest decline in 2014–2016. The decline in 2011–2013 was higher than in 2014–

2016. The APCs in 2005–2007, 2008–2010, 2011–2013 and 2014–2016 were -2.8, -4.1,

-3.0 and -1.5 in men and -1.0. -2.1, -1.1 and -0.6 in women, respectively, although the APC

in 2014–2016 in women was not significant. In 2014–2016, cancer mortality showed the

largest decrease, mortality from cardiovascular diseases (men), respiratory diseases and

traffic accidents reversed and showed an upward trend, and the downward trend in mortality

from infectious diseases and digestive diseases was equal to or greater than that observed

before the crisis.

Conclusion

The decline in all-cause mortality in the working-age population during the economic crisis

and the introduction of austerity measures was greater than that observed before and after
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the economic crisis. The slowing of the decline after the crisis was due to the reversal of the

trend in mortality from cardiovascular and respiratory diseases.

Introduction

Since the beginning of the economic crisis in 2008 numerous studies in wealthy countries have

evaluated the possible impact on population health. However, there are few studies that evalu-

ate the working age population, with the exception of a few mental health studies [1–3]. For

example, most of the studies that have evaluated the impact of the crisis on physical health,

through looking at mortality, have been focused on the whole population [4–8]. In general

terms, there has been an acceleration in the decrease of total mortality during the crisis due to

some principal causes of death such as cardiovascular diseases, respiratory diseases and diges-

tive diseases. This finding is influenced by mortality among those age 65 and older, given that

the deaths in this age group represent 80 to 85 percent of the total. For this reason, despite the

fact that one of the most dramatic consequences of the crisis is the loss of employment among

a high percentage of the employed population, it is still unknown to what extent the economic

crisis of 2008 affected the decreasing trend in mortality in the working age population.

On the other hand, the studies that have evaluated the impact of austerity policies on mor-

tality, implemented in many countries in order to confront the economic crisis, have also been

carried out among the total population or among elderly people [9–12]. It is probable that

some of the austerity measures, such as the implementation of a co-pay requirement for some

health services, have a greater impact on elderly people, given that these individuals have

greater health service needs than younger people. However, there are other measures that espe-

cially affect the working age population, such as the decrease in unemployment subsidies of

the reduction in workers’ salaries. In fact, unemployment subsidies were the part of public

expenditures that was most dramatically reduced in European Union countries. Unemploy-

ment subsidies decreased by more than eight percent, despite the increase in the number of

unemployed people in many countries [13]. In contrast, public expenditures related to pen-

sions and other social services for retired persons increased [13].

Spain was one of the countries of the European Union where the economic crisis was most

intense and had some of the most severe application of austerity measures. The unemployment

rate increased from 8.6 percent in the last trimester of 2007 to 25.7 percent in the last trimester

of 2013 [14]. Furthermore, after 2010 the number of unemployed persons who received an

unemployment subsidy began to decrease [15]. At the same time, the salaries of employees

began a continual decline after 2009, such that the annual average salary of workers decreased

by 5.6 percent between 2009 and 2013 [15]. In addition, there was also an increase of ten per-

cent in co-pay requirements for medicines for the working age population [13].

Given the important reduction in material wellbeing among the working age population in

Spain, the objective of this study is to show the total mortality and principal cause of death

mortality trends since the beginning of the twenty-first century. The objective is to evaluate to

what extent this trend changed during the economic crisis and after the implementation of

austerity policies.

Methods

The economic crisis in Spain began in 2008 and ended in 2013. Between 2007 and 2013 real

GDP fell by nine percent [16]. Beginning in the second half of 2010, the government began to

Working-age mortality and Great Recession in Spain
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implement austerity measures design to reduce public expenditures and increase tax revenues.

These measures were implemented successively until 2014, although the most severe measures

ended in 2013. In the year 2014 Spain experienced economic growth of 1.4 percent in GDP,

officially ending the decrease in employment [16].

This study analyzes the evolution of mortality between 2005 and 2016. This period includes

the years just prior to (2005–2007) and after (2014–2016) the economic crisis and the second

period of the crisis austerity measures (2011–2013). A distinction has been made between the

first period of the crisis without austerity measures (2008–2010) and the second period of the

crisis with austerity measures (2011–2013).

The data on deaths by age group (five year ranges), sex and cause of death from 2005 to

2016 for the most recent year available come from the mortality registry of the National Statis-

tics Institute (INE). The causes of death of the mortality registry are those that appear on the

medical death certificate and were coded according to the International Classification of Dis-

eases, 10th revision. We analyzed overall mortality and mortality due to the following causes of

death: cardiovascular diseases, cancer, respiratory diseases, digestive diseases, diabetes, infec-

tious diseases, motor vehicle accidents and suicide. These causes of death represent 85 percent

of deaths for those age 15–64 years. The figures of resident population in mid-year -as of July 1

of each year- for each of these age groups by sex were obtained from the Population Figures

estimated by the INE. The Population Figures have been obtained from the intercensus popu-

lation estimates for the 1971–2012 period and from several statistical operations and informa-

tion sources from 2012 onward, as 2011 Population Census, the Vital Statistics and the

Migration Statistics [17].

Analyses were carried out separately for men and women. First, the mortality rate was cal-

culated for each of the causes of death, adjusted by age group for each of the years from 2005

to 2016. Weights for standardization came from the 2013 European Standard Population.

Next we estimated the annual percentage change (APC) in the mortality rate for the inter-

vals 2005–2007, 2008–2010, 2011–2013 and 2014–2016. For this purpose, we estimated seg-

mented Poisson regression models [18]. In the segmented regression a separate line segment is

fit to each interval and, therefore, this allows to estimate the trend in the mortality rate during

each interval, independently of the trend in the other intervals. The number of deaths was the

outcome variable and person-years were included as an offset variable. Each model included

four independent variables: time and three interaction terms with time. Time was defined as a

continuous variable from year 2005 to 2016. If β1, β2, β3 y β4 are coefficients of the models for

time and for each of the interaction terms, β1 reflects the trend in 2005–2007, β1+β2 reflects the

trend in 2008–2010, β1+ β2+β3 reflects the trend in 2011–2013, and β1+β2+β3+β4 reflects the

trend in 2014–2016. Age was included as an adjustment variable. The APC is 100 x [exp (β1)

-1] for the time interval 2005–2007, 100 x [exp (β1 + β2) -1] for the time interval 2008–2010,

100 x [exp (β1 + β2 + β3) -1] for the time interval 2010–2013 and 100 x [exp (β1 + β2 + β3 +

β4) -1] for the time interval 2014–2016. The variance of the trend (S βi) in each time interval is

VAR (S βi) + 2 COV (βi B¡ + 1). The standard error (SE) of the trend is the square root of the

variance. From the SE of the trend, the p value and the 95% confidence interval of the APC

were calculated.

Results

The evolution of mortality rates from 2005 to 2016 in men is shown in Table 1 and in Fig 1

and Fig 2. For each year, there was a decrease in the all-cause mortality rate due to cancer,

digestive diseases, and infectious diseases, with respect to the prior year. A similar tendency

was observed for the mortality rate due to cardiovascular diseases, except for 2016, and in the

Working-age mortality and Great Recession in Spain
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mortality rate due to digestive diseases, except in 2007 and 2015, years in which the mortality

rate increased. The mortality rate due to respiratory diseases and due to suicide showed annual

fluctuations, even though respiratory disease mortality was less in 2016 than in 2005, and the

suicide mortality rate was similar in both years. The mortality rate due to motor vehicle acci-

dents decreased until 2013 and increased thereafter.

The evolution of annual mortality rates from 2005 to 2016 in women is shown in Table 2

and in Fig 1 and Fig 2. The annual all-cause mortality rate, for cardiovascular diseases, diges-

tive diseases and infectious diseases descended throughout the period. However, in some years

we observed an increase in magnitude with respect to the prior year. The mortality rate due to

cancer, respiratory diseases and suicide showed annual fluctuations, while for cancer the mor-

tality rate was lower in 2016 than in 2005. For respiratory diseases and for suicide the mortality

rates were similar during these years. The mortality rate due to motor vehicle accidents

decreased until 2013 and increased thereafter.

The results of the time-interval analysis are shown in Table 3 and in Table 4. This time-

interval analysis reveals that the all-cause mortality rate in men and in women showed the

greatest decline in 2008–2010 and the smallest decline in 2014–2016. The decline in the second

part of the economic crisis and after the implementation of austerity measures (2011–2013)

was greater than the decline before the crisis (2005–2007). The APCs in 2005–2007, 2008–

2010, 2011–2013, and 2014–2016 were -2.8, -4.1, -3.0 and -1.5 in men and 1.0. -2.1, -1.1 and

-0.6 in women, respectively, although the APC in 2014–2016 in women was not significant.

In men, the greatest decline in the mortality rate for cardiovascular, respiratory, digestive

and infectious diseases, and motor vehicle accidents was observed in 2008–2010. The APCs for

this interval were -5.4, -6.6, -4.4, -9.9, and -18.0, respectively. The decline in the mortality rate

for respiratory and digestive diseases in the second part of the economic crisis and during the

implementation of austerity measures (2011–2013) was greater than the decline before the cri-

sis (2005–2007): -3.5 vs. -0.5 for respiratory diseases and -3.4 vs. -1.1 for digestive diseases. The

mortality rates for digestive and infectious diseases shown a greater decline in 2014–2016 than

before the crisis, and the APCs for cardiovascular diseases, respiratory diseases and motor

vehicle accidents was positive in 2014–2016, although the APCs for cardiovascular diseases

and motor vehicle accidents were not significant.

In women, the greatest decline in mortality rates for cardiovascular and infectious diseases

and motor vehicle accidents was observed in 2008–2010, for which APCs were -5.1, -9.8, and

Table 1. Age-adjusted annual mortality rate per 100,000 people by cause of death in the Spanish men aged 15 to 64 years, 2005–2016.

Causes of death (ICD-10 code1)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

All causes 375.3 363.5 357.1 344.0 328.4 318.6 310.0 303.6 292.1 285.0 283.7 280.0

Cancer (C00-C97) 148.8 147.1 144.4 141.0 136.7 134.8 132.0 131.1 125.9 121.6 118.7 117.8

Cardiovascular diseases (I00-I99) 78.2 77.1 73.6 71.2 66.5 63.6 60.6 60.0 59.3 58.9 58.0 59.3

Digestive disease (K00-K93) 26.9 26.5 26.8 24.6 24.2 23.0 22.8 22.2 21.3 19.4 20.6 19.5

Respiratory disease (J00-J99) 19.8 17.2 18.9 18.0 17.2 14.3 15.4 14.4 13.6 14.2 15.2 14.7

Infectious disease (A00-B99) 14.2 12.9 12.7 11.4 10.1 9.7 9.1 8.5 8.2 7.4 7.3 6.3

Motor vehicle accidents2 18.1 16.5 15.5 11.6 9.7 8.8 8.2 7.2 6.6 7.0 7.1 7.0

Suicide (X60-X84+Y87.0) 12.0 11.9 11.1 12.6 12.3 11.4 10.9 12.5 13.6 13.6 12.1 12.1

1. ICD-10: International Classification of Diseases, 10th revision

2. Motor vehicle accidents: V02-V04+V09.0+V09.2+V12-V14+V19.0-V19.2+V19.4-V19.6+V20-V79+V80.3-V80.5+V81.0-V81.1+V82.0-V82.1+V83-V86+V87.0-V87.8

+V88.8-V88.9+V89.0-V89.2

https://doi.org/10.1371/journal.pone.0218410.t001
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Fig 1. Mortality rate from all causes, cancer, cardiovascular and digestive diseases per 100,000 habitants. Men and women aged 15–64. Spain, 2005–2016.

https://doi.org/10.1371/journal.pone.0218410.g001
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-17.3, respectively. The greatest decline in the mortality rate for respiratory and digestive dis-

eases was observed in 2011–2013, for which APCs were -3.4, -4.8, and -6.3, respectively. The

mortality rate for cardiovascular diseases showed the lowest decline in 2014–2016, and the

mortality rate for digestive diseases showed a decline in 2014–2016 that was similar to that

observed before the crisis. The APCs for respiratory diseases and motor vehicle accidents in

2014–2016 was positive, although the APC for motor vehicle accidents was not significant.

Canter-related mortality decreased more during the crisis than before the crisis, and the

greatest APC was observed in 2014–2016 (2.7 in men and -0.8 in women). In women, only the

APC for 2014–2016 was significant. Finally, the greatest decrease in the suicide mortality rate

also was observed in 2014–2016 in men with an APC of -3.3 and in 2008–2010 in women with

an APC of -6.0, whereas it was positive in 2011–2013 (5.6 in men and 12.0 in women).

Discussion

Principal findings

In Spain, during the period of the economic crisis and the implementation of austerity mea-

sures, the decrease in all-cause mortality in the working age population was greater than the

decrease observed in the years both before and after this period. Mortality due to cardiovascu-

lar diseases, infectious disease and motor vehicle accidents showed a greater decline during the

first part of the economic crisis (2008–2010), while the decline in mortality due to respiratory

and digestive diseases was greater in the first and second parts of the crisis as compared to the

period before the crisis. During the 2014–2016 period, mortality due to cardiovascular diseases

(for men), respiratory diseases and motor vehicle accidents had a reversal and showed an

increasing trend, while the decreasing trend in mortality due to infectious and digestive dis-

eases was equal to or greater than that observed prior to the crisis. Mortality due to cancer

showed a greater decrease during the crisis than before the crisis, even though the greatest

decrease was after the crisis. Mortality due to suicide, whose greatest decrease occurred during

the first part of the crisis (for women) or after the crisis (for men), showed an important

Fig 2. Mortality rate from respiratory diseases, infectious diseases, motor vehicle accidents, and suicide per 100,000 habitants. Men and women aged 15–64.

Spain, 2005–2016.

https://doi.org/10.1371/journal.pone.0218410.g002

Table 2. Age-adjusted annual mortality rate per 100,000 people by cause of death in the Spanish women aged 15 to 64 years, 2005–2016.

Causes of death (ICD-10 code1)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

All causes 147.9 144.0 144.8 143.1 139.2 135.4 136.3 133.4 132.8 131.0 132.1 130.3

Cancer (C00-C97) 75.6 75.5 75.6 76.4 75.1 75.1 76.2 75.0 75.8 72.9 73.5 73.9

Cardiovascular diseases (I00-I99) 23.9 21.9 22.1 20.7 20.0 18.7 18.2 18.1 18.0 17.6 17.7 17.5

Digestive disease (K00-K93) 7.5 7.4 7.1 7.5 6.8 6.6 6.5 6.0 5.8 5.7 6.1 5.4

Respiratory disease (J00-J99) 6.0 5.6 6.2 6.1 6.2 5.2 5.8 5.0 5.3 5.4 5.7 6.2

Infectious disease (A00-B99) 4.5 4.4 4.2 4.1 3.6 2.9 3.2 3.2 2.6 3.1 2.7 2.4

Motor vehicle accidents2 4.0 3.8 3.1 2.6 2.3 1.8 1.7 1.5 1.4 1.6 1.5 1.6

Suicide (X60-X84+Y87.0) 3.8 3.5 3.9 3.5 3.5 3.3 3.3 3.7 4.4 4.5 4.2 3.9

1. ICD-10: International Classification of Diseases, 10th revision

2. Motor vehicle accidents: V02-V04+V09.0+V09.2+V12-V14+V19.0-V19.2+V19.4-V19.6+V20-V79+V80.3-V80.5+V81.0-V81.1+V82.0-V82.1+V83-V86+V87.0-V87.8

+V88.8-V88.9+V89.0-V89.2

https://doi.org/10.1371/journal.pone.0218410.t002
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increase in the second part of the economic crisis, after the implementation of austerity

measures.

Possible explanations

During various years the mortality rate due to respiratory diseases increased with respect to

the prior year. This increase was also observed in the morality rate due to cardiovascular and

digestive diseases. Increased influenza virus activity during the winter was responsible for the

higher mortality. In 2007 and 2015, the predominant virus type was type A (H3N2), which is

highly lethal and especially affects those over age 64 and young people [19–20]. In 2011 the

predominant virus type was type B (AnH1N1), which affects those under age 65 [21]. Flu virus

activity causes an increase in deaths from respiratory and cardiovascular diseases and, in years

when they are especially intense, increased deaths from other diseases.

Several prior investigations that have analyzed mortality in the population as a whole have

shown that short-term mortality due to cancer does not vary with economic crises, whereas

Table 3. Time trends in mortality rates by cause of death, before, during and after the 2008 economic crisis, in the Spanish men aged 15 to 64 years. Annual Percent-

age Change (APC), 95% confidence interval (95% CI) and p value.

Causes of death (ICD-10 code1 2005–2007 (Before crisis) 2008–2010 (During crisis) 2011–2013 (During crisis) 2014–2016 (After crisis)

APC (95% CI) p value APC p value APC p value APC p value

All causes -2.8 (-3.4, -2.2) < 0.001 -4.1 (-4.4, -3.8) < 0.001 -3.0 (-3.4, -2.7) < 0.001 -1.5 (-1.9, -1.2) < 0.001

Cancer (C00-C97) -1.7 (-2.7, -0.8) < 0.001 -2.4 (-3.0, -1.8) < 0.001 -2.2 (-2.8, -1.7) < 0.001 -2.7 (-3.3, -2.1) < 0.001

Cardiovascular diseases (I00-I99) -2.7 (-4.0, -1.4) < 0.001 -5.4 (-6.2, -4.6) < 0.001 -2.5 (-3.3, -1.6) < 0.001 0.1 (-0.9, 1.0) 0.881

Digestive disease (K00-K93) -1.1 (-3.3, -1.2) 0.354 -4.4 (-5.7, -3.1) < 0.001 -3.4 (-4.7, -2.2) < 0.001 -2.8 (-4.3, -1.4) < 0.001

Respiratory disease (J00-J99) -0.5 (-3.1, 2.2) 0.712 -6.6 (-8.1, -5.0) < 0.001 -3.5 (-5.2, -1.9) < 0.001 2.5 (0.7, 4.4) 0.008

Infectious disease (A00-B99) -6.4 (-9.2, -3.5) < 0.001 -9.8 (-11.6, -8.0) < 0.001 -5.7 (-7.7, -3.7) < 0.001 -7.7 (-10.0, -5.3) < 0.001

Motor vehicle accidents2 -9.6 (-11.8, -7.3) < 0.001 -18.0 (-19.5, -16.5) < 0.001 -8.2 (-10.1, -6,3) < 0.001 1.8 (-0.7, 4.3) 0.167

Suicide (X60-X84+Y87.0) -1.5 (-4.5, 1.5) 0.324 -1.7 (-3.5, 0.2) 0.083 5.6 (3.7, 7.4) < 0.001 -3.3 (-5.1, -1.5) < 0.001

1. ICD-10: International Classification of Diseases, 10th revision

2. Motor vehicle accidents: V02-V04+V09.0+V09.2+V12-V14+V19.0-V19.2+V19.4-V19.6+V20-V79+V80.3-V80.5+V81.0-V81.1+V82.0-V82.1+ V83-V86+V87.0-V87.8

+V88.8-V88.9+V89.0-V89.2

https://doi.org/10.1371/journal.pone.0218410.t003

Table 4. Time trends in mortality rates by cause of death, before, during and after the 2008 economic crisis, in the Spanish women aged 15 to 64 years. Annual Per-

centage Change (APC), 95% confidence interval (95% CI) and p value.

Causes of death (ICD-10 code1) 2005–2007 (Before crisis) 2008–2010 (During crisis) 2011–2013 (During crisis) 2014–2016 (After crisis)

APC (95% CI) p value APC p value APC p value APC p value

All causes -1.0 (-1.9, -0.1) 0.038 -2.1 (-2.7, -1.5) < 0.001 -1.1 (-1.7, -0.6) < 0.001 -0.6 (-1.2, 0.0) 0.065

Cancer (C00-C97) -0.1 (-1.4, 1.2) 0.897 -0.2 (-0.9, 0.6) 0.626 -0.4 (-1.1, 0.3) 0.280 -0.8 (-1.6, -0.1) 0.038

Cardiovascular diseases (I00-I99) -3.6 (-5.9, -1.2) 0.004 -5.1 (-6.5, -3.7) < 0.001 -1.6 (-3.1, -0.1) 0.035 -0.6 (-2.2, 1.0) 0.461

Digestive disease (K00-K93) -1.3 (-5.4, 2.9) 0.535 -3.0 (-5.5, -0.5) 0.023 -4.8 (-7.2, -2.3) < 0.001 -1.3 (-4.1, 1.5) 0.370

Respiratory disease (J00-J99) 2.9 (-1.8, 7.8) 0.236 -3.0 (-5.6, -0.2) 0.037 -3.4 (-6.0, -0.7) 0.015 5.8 (2.8, 8.8) < 0.001

Infectious disease (A00-B99) -3.0 (-8.0, 2.2) 0.257 -10.4 (-13.4, -7.3) < 0.001 -3.0 (-6.4, 0.5) 0.094 -4.9 (-8.7, -1.0) 0.016

Motor vehicle accidents2 -11.2 (-15.8, -6.2) < 0.001 -17.3 (-20.5,-14.0) < 0.001 -8.8 (-12.9, -4,5) < 0.001 3.7 (-1.6, 9.3) 0.183

Suicide (X60-X84+Y87.0) 1.2 (-4.4, 7.0) 0.690 -6.0 (-9.2, 2.8) < 0.001 12.0 (8.5, 15.6) < 0.001 -2.3 (-5.4, 1.0) < 0.001

1. ICD-10: International Classification of Diseases, 10th revision

2. Motor vehicle accidents: V02-V04+V09.0+V09.2+V12-V14+V19.0-V19.2+V19.4-V19.6+V20-V79+V80.3-V80.5+V81.0-V81.1+V82.0-V82.1+ V83-V86+V87.0-V87.8

+V88.8-V88.9+V89.0-V89.2

https://doi.org/10.1371/journal.pone.0218410.t004
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mortality due to cardiovascular, respiratory and digestive diseases and due to traffic accidents

decreases, and mortality due to suicide increases [4,6,8, 22–28]. The time-interval analysis

reveals similar findings among the working-age population in Spain, except for cancer and sui-

cide. The decline in mortality due to cancer, mortality due to cardiovascular, respiratory and

digestive diseases and mortality due to traffic accidents was greater during than before the cri-

sis. It has long been observed that when there is a long-term downward trend in mortality, the

decline is faster in recessions than in expansions. That is, mortality rates are procyclical (i.e.,

greater declines in mortality are observed during economic slowdowns) or countercyclical

(i.e., during expansions) [29]. Several explanations have been proposed to explain the procycli-

cal evolution of mortality, such as changes in several lifestyles, reduction in environmental and

pollution and driving and occupational deaths due to decreased economic activity and

employment[27].

Different studies in other countries have observed that during economic crises, citizens

adopt healthy habits such as reductions in tobacco use, alcohol consumption and increases in

physical activity [30–32]. It is also known that tobacco use is a risk factor for mortality in can-

cer patients and those with cardiovascular and respiratory diseases as well as other chronic dis-

eases [33–36]. The consumption of alcohol is associated with a decrease in survival of patients

with different types of cancer [34] and in patients with hepatic cirrhosis [37].Physical activity

is also known to reduce premature mortality in patients with some cancers, and in those with

cardiovascular diseases [38]. In Spain, the annual decrease in per capita consumption of ciga-

rettes was 8.3 percent and 13.5 percent in 2008–2010 and 2011–2013, respectively, compared

to 1.2 percent in 2005–2007 and 1.2 percent in 2014–2016 (39). Also, with respect to the prior

period, during the crisis the consumption of alcohol decreased and physical activity levels

increased [39–41].

The decline in commercial and recreational transportation contributed to reduced mortal-

ity from motor vehicle accidents and to lower mortality from cardiovascular and respiratory

diseases due to reduced air pollution during the economic crisis [42]. Consumption of gasoline

in transportation and other industries in Spain decreased by 18 percent between 2008 and

2013, compared to the increased observed in the prior period [43]. Mortality due to motor

vehicle accidents increased in 2014–2016 due to economic recovery. In regards to infectious

disease deaths, half are related to HIV/AIDS and half to hepatitis [44]. The reduction in risky

behaviors that increase the risk of these diseases could be responsible for the important

decrease in mortality during the economic crisis, while the universalization of treatment for

hepatitis C in 2015 may have contributed to the important decrease observed in 2014–2016

[45].

Different studies show increased short-term mortality due to suicide during economic cri-

ses [4,6,24–25]. In Spain there was an increase in suicides in 2008 compared to 2007, however,

in 2010, the number of suicides decreased and increased again in 2012. The final implementa-

tion of the new medical death certificate in 2010, which included changes in the methods for

notification of violent deaths, could have contributed to the decrease in 2010. In this way, a

more precise assignation of the cause of death for violent deaths with judiciary intervention

starting in 2011 could explain the extraordinary increase observed in the period 2011–2013.

This poor classification of deaths due to suicide is also reflected in other studies [46–47] and

could explain the heterogeneous results in studies of the economic crisis and suicide in Spain

[48–49].

Our findings differ from those found by a prior study on austerity policies implemented in

2010 and mortality in England [50]. The authors of this study attributed an immediate effect of

austerity policies on mortality among the English population, given that they found a stabiliza-

tion of mortality trends in 2011–2014 compared to a decrease observed in the prior period. It
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is possible that the effect of austerity measures in Spain has not been immediate, as suggested

by some other authors [51]. In any case, a large part of the slowing of the decrease in mortality

in 2014–2016 is due to the elevated mortality in 2015. During this year, the increase in deaths

in the winter months in Spain and many European and non-European countries was intense,

largely due to an especially lethal strain of the influenza virus which affected not only the

elderly but also younger people [20]. Furthermore, changes in healthy lifestyles–cigarette and

alcohol consumption- stabilized beginning in 2013 after the previous decline [39,52]–and the

impact on mortality from cardiovascular and respiratory and digestive diseases could have

contributed to the deceleration of the trend.

Strengths and limitations

Our study investigated mortality in the population group most affected by the Great Recession

and the austerity policies put in place in Spain. It is not possible to know what the mortality

trend in 2014–2016 would have been in absence of the elevated mortality of 2015 and without

the economic recovery. Therefore, a possible lag effect of the austerity measures in the slowing

the of decline in mortality due to cardiovascular and respiratory diseases in this interval cannot

be excluded. However, the decline in mortality due to cancer and digestive and infectious dis-

eases in 2014–2016 was greater than before the crisis.

Aside from the austerity measures, the Government of Spain implemented another measure

in 2012 that restricted undocumented immigrants’ access to the health system [51,53]. How-

ever, there is no evidence that this restriction in health system access in fact occurred. This is

probably because regional governments did not implement this measure as directed by the

national government and because the measure did not restrict the access the emergency ser-

vices [51].

In the findings observed we cannot discard the possible impact of the implementation of

the comprehensive smoke-free law on January 1, 2011. The reduction in the number of ciga-

rettes consumed in the second part of the crisis reflects as much a decrease in the prevalence of

smokers as a decline in the number of heavy smokers (20 or more cigarettes per day) [54].

However, the prevalence of smokers among women ages 45–64 showed a continuous increase

throughout the study period. This explains the fact that the decline in mortality related to can-

cer throughout the period analyzed was of a lesser magnitude, given the increase in deaths due

to lung cancer.

During the study period there were changes in the identification of suicides in several years,

which limits the investigation of the relationship between the economic crisis and suicide in

Spain. For example, the increase observed in the 2011–2013 interval was due to a more precise

assignation of the cause of death for violent deaths with judiciary intervention. This can attri-

bute to the start of collaboration between the teams that codify the causes of death in several

Spanish regions and the Institutes of Legal Medicine with the aim of improving the codifica-

tion of these deaths [46–47].

Conclusion

In Spain the decrease in all-cause mortality in the working ages during the economic crisis and

the implementation of austerity measures was greater than that observed both before and after

the economic crisis. The slowing of the decline after the crisis is basically due to a reversal in

the trends in mortality due to cardiovascular and respiratory diseases.
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